A 51-year-old female presented with a left adrenal mass. The lesion was an incidental finding on an abdominal CT scan performed for chronic megacolon. The mass was discovered in 1996 and slowly enlarged in size during the follow-up (2.5 cm in 1996, 4.2 cm in 2009). Radiologically, the mass had tissular density with apical hypodensity and some calcifications. The endocrine work-up did not show abnormal adrenal hormone levels. Left endoscopic adrenalectomy was performed.
Grossly, the lesion measured 3.3 cm in the greatest diameter. It was cystic and multilocular ( Fig.1a) , filled with yellow jelly content. Microscopically, there were cystic spaces lined by epithelial cells and septa containing rare follicular structures intermingled with the adrenal cortex. Some dystrophic calcifications, cholesterol crystals, and macrophages were present. The epithelial lining was flat or cuboidal with polymorphic and sometimes overlapping nuclei. The cystic walls were generally thin, composed of fibrous tissue, but sometimes thicker with some smooth muscle cells. Foci of the adrenal cortex and follicular structures were found admixed within the fibrous tissue. Those follicles consisted of flat cells centered by eosinophilic amorphous material (colloid-like), consistent with thyroid follicles. Some nuclear features suspicious for papillary thyroid carcinoma (enlarged and overlapping nuclei, clear chromatin, some nuclear grooves, and rare nuclear pseudoinclusions) were observed in some follicles (Fig. 1b-d ) and in some of the cystlining cells. No psammoma bodies were found.
Immunohistochemistry was performed. The cyst-lining cells and the follicular cells were positive for keratin, thyroglobulin, and thyroid transcription factor-1 (TTF-1) (Fig. 1e) . Galectin-3 and HBME-1 were focally positive in the cystlining cells, but were negative in the follicles (Fig. 1f) .
Comment
The most important differential diagnosis to consider in this case was a cystic metastasis from a papillary thyroid carcinoma (PTC), especially in the presence of some nuclear atypia and partial expression of Galectin-3 and HBME-1, which are considered as general markers of thyroid malignancy [1] . For that reason, an additional clinical work-up was performed. There were no other lesions on multiple abdominal CT scans. Thyroid ultrasonography showed a few nodules with benign characteristics, and an I-123 whole body scan coupled with thoracic and abdominal CT scan showed only physiological uptake in the thyroid. There was no clinical evidence of thyroid malignancy 2 years after the adrenalectomy. Moreover, the adrenal lesion was also known to be present for at least 14 years. This would be very unusual for a metastatic PTC, although extremely slowly growing metastases from PTC have been reported, with intervals between detection of the primary tumor and metastases as long as 45 years [2] . Thereby, we assumed that a metastasis from a PTC or from a struma ovarii could be reasonably excluded, and we concluded that the adrenal mass was consistent with ectopic thyroid tissue with atypia. Although the nuclear atypia was most likely reactive in nature, we also assumed that a papillary carcinoma arising from ectopic thyroid tissue in the adrenal could not be completely ruled out.
Ectopic thyroid tissue in the adrenal gland is an extremely rare finding. To the best of our knowledge, only nine cases have been reported in the English literature [3] [4] [5] [6] [7] [8] [9] , mainly by Japanese authors [3] [4] [5] [6] [7] . Patients were almost exclusively women (male/female, 1/8), and their age ranged from 38 to 67 years. Most of the lesions were cystic (eight out of nine) and incidentally discovered on imaging. Their size ranged from 0.8 to 5 cm. Two lesions were associated with secreting adrenal adenoma [7, 8] . In one case, ectopic thyroid was associated with a papillary microcarcinoma of the thyroid [8] .
Etiology of ectopic thyroid tissue in the adrenal gland is unknown and is difficult to explain based on the embryological development of the thyroid gland. The thyroid develops from the endoderm and descends from the base of the tongue to the anterior trachea. Therefore, ectopic thyroid tissue is common in the cervical and mediastinal region [9] . It is also possible to find ectopic thyroid tissue below the diaphragm in several organs of endodermic origin, including the gallbladder [10] , ovary [11] , small intestine, mesentery [12] , pancreas [13] , duodenum [14] , and vagina [15] . On the other hand, the adrenal gland is composed of a medulla which is ectodermic in origin, and the cortex is developed from the mesoderm. Other possible explanations for this pathology would be metaplasia, teratoma, or tumor originating from adrenal stem cells, akin to adrenal myelolipoma [16] .
The most important issue in assessing a case of thyroid tissue in an ectopic location is the exclusion of a metastasis from a thyroid carcinoma. The presence of atypical follicular cells should also raise the possibility of a papillary carcinoma arising in ectopic thyroid tissue. Indeed, an ectopic thyroid tissue can be subject to the same pathological processes as normal eutopic thyroid tissue such as inflammation, hyperplasia, and tumorigenesis [17] . A careful history and histological examination is necessary. Clinically, thyroid lesions and other metastases have to be excluded. Thyroglobulin and TTF-1 immunostaining confirm the thyroid differentiation, while Galectin-3 and HBME-1, although not specific, may support malignancy. Testing for BRAF V600E mutation may also be helpful in the differential diagnosis [9, 18] . However, although the mutation is highly specific for PTC, its absence does not rule out malignancy because of low sensitivity, especially in some variants of PTC such as the follicular variant. The mutation can also be screened for by immunohistochemistry, Fig. 1 a Macroscopically, the adrenal gland is centered by a multilocular cystic lesion with jelly content (blue square=1 cm 2 ). b Histologically, the cystic lining is flat to cuboidal, and the septa are fibrous containing thyroid follicles and adrenal cortical cells with clear cytoplasm (original magnification ×200). c Higher magnification of follicles intermingled with the adrenal cortex (original magnification ×400). d Some follicles show nuclear atypia suspicious for papillary thyroid carcinoma: enlarged nuclei, clear chromatin, and nuclear grooves (original magnification ×400). e TTF-1 immunostain showing nuclear positivity in follicles and cystic lining cells (original magnification ×400). f HBME-1 immunostain is positive in the cystic epithelium but negative in the follicles (original magnification ×400) with a very high accuracy [19] . Other potential sources of thyroid tissue in an ectopic location include a metastasis from a struma ovarii in females and a metastasis from the recently described and uncommon thyroid-like follicular carcinoma of the kidney. However, the latter is typically negative for TTF-1, HBME-1, and Galectin-3 [20] .
